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Description EP1 293388 



is for the en 

challenge in te 

generated energy to the individual consumer systems .it is also necessary to ensure that the battery 
charge current is sufficiently provided, so that Ihe vehicle even under unfavorable operating co 



st services and consumer groups to 

i and energy management. An 
} constant. Furthermore, DE 1913 10 



[0003] D£ 1 98 57 91 6 are K 

control, OE 197 45 849 deals wi 1 11k iiv.egia 01 uf the generate ai 

th iter i i i 

integral part of the control strategy is to keep the power supply volte! 
927 describes Ihe gradual switch in loads during or after an engine sian. 

lint v I | I net whose demand for energy 

when the engine can no longer be provided by the generator reason to discharge the vehicle battery 
leads, A frequent loading and unloading (he vehicle's battery, however, leads lo a significant reduction in 
their lifetime.The failure of Ihe connection of the consumer can lead to loss of safety and comfort. 

[0006] The object ot» resent if* >toni <!>' relore te provide an improved device and an improved 



le battery and a generator of 

sit to is designed to capture at ip , H I if .meters • 

iii 1 ' i i r ! Pgen the gene-ai 

iltl 1 ill i jlli ubat m ry, wherein I 1 I! designed to 

lah ftnrc r- if t [1 i t i Jt it in — ' ~ ' - ■' 

generator load limit K, the algorithm 
• .( I rr. -Pgon-K) + (lbattUbatt*)"D + X 



equal So Oor equal 
lagement, ie 



[0007] The basic idea of the present Invent or, Ljn- j' i f i.,un j a preventive power i 
the energy grid in the available power or overnrl i reacted, i in thssignaljhe 
systems are regulated.The fact that the reserve capacity or overload is determined at least at times, 



)n of the consumer's problem or r i illl dl jiu 'h„i i- 1 i , : 
run concern -• i • iv< i r I; absolutely necesr 

he event that the electrical system in the existing i <e 
ine toaa wim nigncr ( i it win , ■ > i ' ■ n ;u n"r w.(h low priorirj 
that the supply is partly provided from the vehicle battery 



sd.in the event that it is 



possibly preventing the ioss of Important co 



g the vehicle battery, thereby extending 
li Is -emcl the vehicle and is thus 
i a significant increase in safety. 



1 0 W and 250 W, in particular between 
i r e that tee generator is no! running for a longer period of time 
with full load, resuSii a i inine-eas i 1 tlrni i i i fc 1 >, oi a generator load limit K also allows 



unacceptably high voltage drop. 

[001 1] Preferably, the term X is a correction tarns - (A 
particular 12 V or 36 volts, where A is 400 Win partta 
voltage, ie the battery volteo- ' i pr«i -in 



safety margin in case « 



fhrough said Ugrenze alaorithm le cc-teulatewherc the term X is a term ♦ (Ubatt - Ugrtmze) *f .. 
La'rojea Id I p r i i i vc 'age dip by at least one 

cn-une v hen- C rr r rrccl r 1 t I unge between 0.5 and 2 and Ubatt. 

stands for the voltage of the battery or the voltage of (he power grid.Fof example, if Ugrenze is 12,8 V, 
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|0013J To determine the maximum power Prnax can be emitted from the generator can be stored In the 
i i ' likf ai iuit a generator model, wi(h the help of a speed not a motor vehicle and a significant 

np ' urbe i i I stumer in rr the 

generator output of the temperature and me speed of the engine. 

[0014] The energy management device preferably includes at least one sensing element, the n for 
H te i tleestoneol iputvsriat i H II , nd "r the temperature T and /or 
other input value is formed, wherein the at least c-ne mr i i i 'n, - uf at least one 

input variable s-d rer-gin in and | ' 3i J Ci other input variable is 

connected with hp Pi ill i ,. u i , I Lf sur«e on measuring elements, 

which are alreacy pi i I I it- m ned, which, until 

now there has not, tor example in engine control device, such adrJftonaS measuring elements are 

[001 6] Preferably, the at least one measuring element is configured to determine the appropriate size, 

each Willi a first rate and / or Id t-ai t e i-d install™ >i , 'iiUcreinheit Course 

sn be done to determine the appropriate size with th« : e. ml i si |m .a 1 ief rablythi 



[D016] To prevent vibrations tra i i I , i i bi i 
the inventive energy mana n t l 

reserve capacity or overload DP, ,vr r- • e 'iv i mr. rise s an ir'egrais 

each altera predetermined period of lime DEL - / rival sdet< ,1 ined for the reserve capacity or 
overioad to a DPToial vaiue of DPI summed up the total value of DPI an upper or a lower threshold has 
been reached. Whenever the total value of Ji li reached 1 l.l=-i jr lower threshold, a resells 
initiated with a new starting con' 1 nglh of lims C AT r 1 set lie DPI value sum equal to 
O.Furthermore atimr j 1 ,1 1 m 3 1 I Jr err or lower threshold and, finally, 

the determined time duration pn I ' 1 11 1,1 1 , ,pper or (he lower threshold is 
reached, was assigned to a signal PSV vhl j t r c ' ^erioad. By this 

grid c iii 'id tre-isienlenachieve at a 



[0017j The filter may further comprise a control unit that is designed to translate the signal PSV in a 

r iii r li t r t, idl t 1 inol PS 1 I 1 1 1 

neutral signal PSN when the signal PSV a filter? J 1 , 1 , id an m-lh coded signal PSV PSV 
after at feast one signal mat encodes an o-eiL.ii 1. 1 n is an imager preferably from 1 to 10, 
especially from 1 to 3,.This measure leads to a delayed high-control systems after an overload phase, 
whicl ns-ans at it is no! • 1 1 . h , 1 Ui d power reserve display, the 

systems are already highly regui it' r 1 ni 3 si , tn 'r J bdds are switched on again, but 
for avoidance of an ongoing cdu atl 1 1 r 1 1 1 -> Df power values arc assumed to 

wait for thai to be switched on again with consumerPtospecf of a prolonged Hinschaltzeilraum can be 
lurned on again. 

[001 SJ The energy management device may include a power control unit, the reserve capacity or 
overloa LI sr'l- -1 ' 1 j ibout 1 ie pi. wer control unit is adapted 10 
1 l at it ii i DP 1 Ik sig tal PSV or the signal PS at least one to translate at least 

=> I jlea tone 



[0019] Preferably, the re™ \e 1 1 1 lie signal PS in a rdanei 

I I [ 1 ill n 1 I 1 1 it I 1 r r ] 1 i 

an operating condition of at least one consumer in the at teas! one control signal PP translated by Hie 

i >l unit, Uie pricrily of in , i i 1 i lln f ^oimancp requirement of a! 

least oneConsumer and/ or opcr='n i itio-cla i ei c in the po 1 / r control unit 

or by the power control ui In I fl power conlrolunil allows Ihe 

i l! r | r r I priority of r I I 



[0020] It can be foreseen that at leasl o 

consumer power of the encoded at ieast one consumer. This design 
reserve for full load operation of the relevant consumer n the electa'- 
as the first level of the corresponding consumer Is reached, it can tit 



[0022] The power control unit is also preferably designed to iniliafe a first response to the filter and / or 
the Pradiktareinheit, called a handshake, when a control operation of the at ieast one consumer has beei 
initiated by the at least one coi iro 1 'i-f 1 h , i 1 r < 1 ,nirol unit i tIso designed to initiate 
a second feedback to the filter and /or t h - Prd 1 1 1 p 1 ng at least, one 

completedbylheconumei.it 1 1 1 1 1- T < 1 1 11 'hat there are no 

vibrations.For example, if then 1 t^Uy and the power control unit 

assumes that the consumer would already t- 1 ilile j 1 11 '1 I nc-igyi II n 1 'ecfricaf system is 
available, one mighl erroneously a switch . ir 1 ill be sent when both loads are 

switched , an overload cond.tio, f-i-'s ' i' 1 eifeslivel ev iled wlie 1 the swltch-on of the first- 
mentioned cons ju n 1 t 1 1 1 <- th rt energy available, and only made 
a decision based on (his information, wl e'l -1 sun further on crol 

(D023] Preferably, this is realized by the filter and ,' or the Pradiktoreinheit by the firsl response can be 

i 1 i <ii 1 r 1 1 1 1 1 «i 1 1 iiitf ' i 

combine this with the measup thct =r -1 V and / or the total value of DPI 

and / or the signal PS and i i i hi < m ' 1 orobtaieu b\ »-e f>r 

n i In i icd m ' i j I is tha'. tfte integration can to iue 
the result, while there fs the filler 
Costly conlrol measures and the 

[0024] In the event mat a lime-average PS * signal PS or a lime average DP * the headroom or overload 
OP reachesa threshold, can ne en rgymanac t em devise esc . ally tha powar conlroi unit, lobe 
designed to produce a Notabschaliungssigna! and at feast Another power control unit to transmit. This 
measure leads to a furth 1 1 is 1 1 -.f en c--gy supply in the electrical system o- a 1 ot ii 
especially in exVeme staGons If, 1 1 ■ n 1 ii 1 11 1 flu Iim r , 1 1 1 ui '1 I mil to regulate hisb- 
performance healing and despiti ri 1 1 1 1 r 1 i= li till 

jwtT ad ndilion.c i, ^ propriafety controlled by another power conlrol unit are 
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[0026] is preferable in (his case Ihe power control unit further configured to translate the 
HotabschaHur;gss!'gnE! in ' t least rn - ontrol serial for sf least another NAS and consumers to transmit 
She at least one control signal to the HAS at least one other ccnsumers.This allows the additional 
axpensein the power contioi ur • c n b reduced, aii ihe i , jbon of the control signal for as other 
units in a p lit. p feiabty in Ihe first power control unit can be effected. 

(002?] Also, the Notabschaltslgna! can be translated in accordance wHh a priority of the at least one 
additional consumerand / o- servi e re |uirer en fat lea . a; 1 tonal consumer and /or an 
operatingconditionofaUeastoneotherconaimerslhro'i ,'|r to\«iiwvj| power wir* i li '. i.it 
feast one control signal NAS v, i<=re-, i pri ihgatl m ' -i -unerand/orlhe 

perfonnance requirement of at led i i i i i ( j'-g condition of at least one other 

consumers in the other power control unit, or stored by the further power adjusting unit is determined . 

{0028) also makes sense for Ihe at teasi >!NAS ' < in 

consumer power of the encoded at least one i '-■ --• 

gradual increase or decrease in a com 
can be an off switch encode the at least one more consumer. 

(00291 In Ihe event that even the emergenr, 'ii . mri« " si fioenlly increase the energy lev 
the electrical system, or alternatively, Ine power control unit or <t» ether power control unit to be 
designed to generate an -die speed inc east t I transmitied i jli-i onL-ol un" 
r e r idL L f rr 

threshold.By this measure i high Bet rurtq II i w it loading and unloading the 

vehicle battery is effectively prevented, thereby increasing the i'»e of the vehicle battery. Through the 



[0030] Preferably, the power vc r I r ver con; I ji it - designed to generate an idle 

speed increase signal and transmitted il i > fiheliu wage of ily 

negative battery currents Ibattneg over a period DELTA T3 after Ihe completion of at least one control 
operation of Ihe at least one consumer by at least one control signal PP of the at least one or more 
consumer through theNAS least one contrc signal the I hold By wailing for the setting 

operation vibration tendencies are suppressed effectively and avoid unnecessary idling engine speed 
increase. The speed increase is preferably carried out in two sfages and earlier in a bad state of charge 
of battery as charged with batte , li i i nl I ana vageousiy the factors influencing 



[0032] According to anolhe e-.- it i I i I -mJii .r I >y m 

i , i j i moitf praeli ' i n judgement in a vehicle, in which in a first step, a maximum 
I Ir o wcr F ncra ft I i tun: p rii r jii i 

i re lo a ball .1 ii" tuii. i i r 

r r fir f 1 r i 1 1 I I 

generator calcjL e r io 1 ' Jed ini d d predetermined value tor a 

I 5 li j -> tqur i 1; e above, . In tl tling of Dcanfc 

taken of whether consumers are prioritized off. 

[0033] Preferably, the maximum deSverable power Pmax o( generator in at least two steps determine 
where first a speed n of a motor vehicle end one is recorded tor a temperature or tne generator signit cant 
temperature T and then the maximum deliverable power Pmax of Ihe generator of the speed n and the 

[0034] Further advantageous embodiment may be garnered from the subclaims. 

invention wllh reference to Ihe accompanying 



4 is a schematic diagram showing the dependence of the pertormanct 
OverloadBattery voltage Ubatt shows; 

5 shows a schematic represe-. _ e n;ta rrji ng to the embodiment of Figure 2: 

6 shows an example of the timing and the dependence of the variables DP, DPI, PS and PSV from each 

7 shows the time course of various stees for a further embodiment of the invention. 

[0036] In the following, for the same or equivalent elements throughout Die various embodiments used 

[0037] Figure 1 shows a schem i Hi I udure of a first embodiment of an invenlive 

energy manaqene it e.l lit- i'r ' h i 10 tne n as input variables, the speed of the 
engine, one correlated with he v n i t m i i Hh cooling water temperature, ihe 

n r tc >3 dr ( r L n | 1C which consists of the battery 

ouneal. flowing 'bait an;: baflety vollags; Ubatt be fedAc-cnnling to Ihe sanation 
"2)» DP = (Pmax - Pgen) * (Ibatt Ubatt *) * D 

A value for the performance reserve or overload DP calculated, where P max n is a function of speed and 
temperature T Pger r Ih i r r i i i r determined from the product 

Igen * Ugen and the lerm D ■ 0 is set, if lbatt> 0. 

[0038] The first term corresponds to the power reserve of Ihe gt r iter, whil< i second term if he is not 
equal to 0, indicating that energy is already being rei m tl 'me battery. If the value of DP> 0, 

it follows that is a power resepje in i 1 erg vstei li vshicl /'"lie operating al OP O Ihe energy 
grid is already in the overload range. 

(0039) The signal from DP, which expresses so either reserve a performance or an overload, is directed 
o rr. filler 1 . rich i I cu| n ;s i jraiions To this end he produced a signal from the DP 

signal PS.The signal PS is supplied to a power control unif 14, depending on whether the signal PS a 
power reserve or an overload expresses a consumer 16a, 16i switches on or off or switched 10 a higher 
'evel or switch lo a lower power .evel. Other consumers IBs. tSI are controlled by a different power 
control in ■ 20. In the event in if, despite the nth ost li 1 -: cm .-n of loads 16a, 16i, the energy grid Is .nil 
in the overload range, the power control unit supplies 14 to the i i t 20 Nutatsch? tilmat 

NAS. after which the power control unit 20. where applicable, taking into account their priority 
Wotabschaltslgnale NASA, Nasi a selection the consumer or any consumer 1 8a, 1 8i sends.Unless this is 
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t n > ) ir Jlr-rnatively to the teller measure 

(Notafcsrh? sic isi it r r i i 14a re «i n >- on an engine 

control ur !l iH I I i i II »d a e i| ■> oner grid 

by the respective measure ir c ^t' hi norotos s p« i I >f -ecessary after a 

specified period or a g-\ rc i speed is towered again, withdrew the Notausschci;- r;n si si 
the signals PPa, PPI now io turn the Consumer 16a to I6i. or turn to them on a higher level of 
performance creates. 

50040] [Figure 2 shows a sche-it- I I t t r rf -i second embodiment of an 

Invenlive energy managemfc-' d^v i it nti t i ! uui i i bock 24 

and received as iipe* ign II | d temperature T, the current generator output Pgen, the battery 
voltage U ball, battery powe It alt i f c id v il" limit Ugrense Igen.The latter, as 

indicated by the arrow 28, rna, I ■ dependent ( tat by -ne or more consumers, for example, She 
i heeling FSH. hi pa I pit. =eni case, the rrorsl window 

i ii front j " i 

ii u r in Ihe K -s filets. I < c r - i c i r ,i I r r 

margin of safety for the generator. K Is preferably in the range between 0 W and 250 W. 

[0041] Figure 3 shows the tv o-t < i t ' > F iuil It to, all i - 1i=t from the speed and 

(he temperature T is the m. - i n , 1 « r I di id processed along wilh (he other 
aforementioned variables to prcdu e . jnk 1 ill i I H' i: determined using the following 



[0042] In this equation D = 0 is set when lbatt> 0, the term - A " Ubatt provides a security terra for low 
voltage, and this is recognized only when I lb 11 i hsit '< » ' o predetermined lower limil of 
battery voltage, with a 12 Vp~ r I n i I Igrei 6 (Igen ibali) 
captures (he difference in performance by a voltage drop, wh' -"- - 
* "" "-- "he battery vollag drops bs 



al system cu 

fere f ^' agi rnullipl 

[00-13] The filter 12 is shown in more deb 
integrator 28, the DPI signal from the the 

generated. More detailed considerations on (his will be earned out in connection with Figure 6. 

[0044] Back to Figure 2: The signal PS of the block 24 is fed (0 a two-lier power eonM unil 1 4a, 
14b.Present casi ho blot* s It' i ft to cc m s 16a to 16i Send to react to an 

overload or power reserve. After adjusting aclion f the t kprovide 14 a handshake Singal to (he 
block 24 to inform the block 24 n vm< i i , h tin i i ;s -id to generate a reset in order In 

rt t I i 1 i I i it 

tendencies are effectively suppressed.The block 14 b is connected to Ihe engine control unit 22, which in 
turn provides information to th u Mb, the it of a e e hutdown signal 

htndhikclWi I 18a 18i by (he signal On /Off 

13i .To ecrisiir 5 I r a general i hitfe, since under 

hi ■ u i d sfectlhe gene n Ihe engine 



do not yet have led to a recovery of the energy levels of Ihe bi i ly ,1 il loci 1 1b adapted, if 

ter ihe implementation of rut I i l:oi i 

a signal ♦ to send t i rot unit 22 ;n 1 --i.se the idle speed of Ihe 

engine Clock 14l)in mi in ! i i«ateto(h»h " " • - 

J I t n 'I i t I I 

situation to a reeujei ' thi rsnotsucces 

to another control unit 20, which In turn Nofabschaltsignaie NASA NASI to consumers 1 8a , 1 8i sends. 

[0045] Preferably, 
they are not at oul 
maintain the electrical 




[0046] Figure 4 shows Ihe prof it f th > »i i . r i tags Ubatt (he exampleofa 12V 
electrical / trm lla ly. the present n r r jitiple vollages and multiple 

generators can be used, for example, a two battel • • erwllhl and 36 V voltage. The dependence 
shown in Figure 4 assumes a linear . n m sehsv.-er s*t ling 1 ne Invention can also be assumed 
non in arbcaicr bu us 1 1 Ihis example, there is a 



battery voilage drops below a predetermine I Ut • h ige the battery, 

which Is reflected in a negative current aeowrvt l- = tu < for " e OP - nnal 

Referring back to Fiat re S the n I -ral I all add up to 100 ms.Figure 6 shows the 

corresponding profile of Ihe signal I P „ li uneied i I d( j ice the signal DPI an upper 
threshold, inlhis case 140 W -n r Hire in i ssi ■ V raehcd a reset signal, and thus 
(he DPI-28U1, a 'e et 'I irleg I horn ti-f ell I- t r eset lime until reaching (he 

upper or iower threshold according to Table 1 , Ihe corresponding PSV value is determined; 



Mead Col 1; value of dt 

Head Col 2: Total value = 1-140 W 

Head Col 3: Total value » -100 W 



dt <0,4 3 5 

|0047] For a sufficiently fast control inOvertoad case, a PSV value of 7 by the following ad 



at DPI at -50, 

50048] A sign change in the OP signal also causes a reset of the niter, ie, the DP! signal is 0 and the 
period receives dt until a th'eshn i - jnted front shat point on. 

[0049] In this example, the following result that response limes in the filter a! Breakaway: 
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[0051] The control unit 30 genratn t i-qnal bratioi ■ r r c iS on of a signal PS and PSV while 
Ihe following rule: the first two levels of PSV-phase signal after an overload are always Ignored and the 
signal PS to 0, All othc m rrchar I rorc«imple, inftgure6ofthePSV-va!ueof2, 

see left-suppressed, assuming it is the secnd p a vert aftei an overioad.The following 

values o"" the PS f he next >i e veil 3d implemented unchanged in 

the signal PS. This leads to a delayed Nsh- control systems, whiii-e the speed of She speed regulation is 
not affected, After the PS sign j i ii i i n'led is the power control unit 14, 

pc rating p»rai t r I n I -r i i 

power control unit \ I ishake. II e "-ange has been implemented. 

[0052] Under Ihe assumption of 100 v\ powe I- i i a jn p the PS shown in table 2: 

Columns ■ 2 

Head Col 1: Value PS 
ilng 

Watts Reserve 
) Watts Reserve 

3 Approx. 250-350 Wafts Reserve 

4 Undef. or 350-450 overload (optional) 



1 0 jyni/aft Overload 




Head 0c\?. Control 
Head Co! 4; Performance difference 
Heated seats 1 Discretely 100 W 
2 Discretely 1 oo w 

rxlov/defr lei 1 < " 1 i H 
4 Discretely 100 W 
■ Oisc-etsly 'CUV; 

rronsscheiheiihi-n. 0 50% 5 Cor=s ICO VV 

7 com 100 w 

8Cont100W 

9 Cont 100 W 

10 Cont 100 W 

F h t, i ', 60 i 11 Con! 100 w 



17 Cont 100 W 

18 Cont 100 W 

PTC Heating 50-100% 19 Cont 100 W 

20 Cont 100 W 

21 Cant 100 W 



or only when a sufficiently high 



Id = Tabie 4 Columns => 4 



;e difference 
Heated seats 1 Discretely 200 W 
Rear window defroster 2 Discretely 300 W 
Front window heating 3 Cont 1000 W 
PTC heater 4 Cont 600 W 

ij wat m'ererce to Figure 7 should Be addressed to a parWi.Sf.1y er-r-fcric? sUfunma for coritrc'ilnr: 
ferbrauchemotabscr-aituno The a n . I .', ■ i.- ,\ ,r. ■! .:; i : j f ■ : ■'■■'.! j <; i , to clhei ■systems. ca'V:c;:!ar;y 
r.g -ys'crr.o sht.t down, it Ihe fSfju'aton of c insumei I3n. ifli by ih» pewer eorwrsl "'it 14a, 14 is no 
longer sufficient alone to ensure a stable energy supply. 

[0057] Figure 7 shows the time course of the PS signal, see tower diagram of a signal and the PS!, which 
ceriosncridsto a •:'.rr;:'i,ii:mi :i the PS s^nai ir lt.t> uopci (fngi im In M* eft href of «ach of the 
emergency shutdown :s not activated In the right half of II is enabled 



the signal PS to generate the siqnal i j i in for activating the emergency 



ss the Sower threshold value or 
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operator of the vehicle wants to enable any other consumer, ana" the mean PSIM, the quotient from the 
lower Ihreshoid by the number of PS signals equal to zero corresponds to start since the summation is 
equal to loss than a first predetermined threshold. 

The EPO switch is stiS turned on. when, as in the case just mentioned, the signal reaches the lower 
threshold c FSUrc tl I lovvlhe s th-n a predetermined time period 

has testt d tie ,1111 i i i 1 j i it second 

predetermined threshold PSIM, which is larger than the first threshold 

Example: Throshoid for total current; 42 A; lower threshold for PSI signa):-2000W and tSireshoid for 
integration time: 10 s; first threshold for mean PSIM: -250 W; second threshold for PSIM: -150 W. 
2-dThe summafi i I i -ii J t , i i i il vil it mo to run when the emergency 

shutdown is inactive, and the sum < f i ei i t - 1 v s is greater than a predetermined 
threshold. 

Here, the emergency stop is activated when the signal PSi drops below a predetermined threshold and 
the integration lime PS - lhan a predetermines lime dui i id operator of the vehicle wants to 
turn another consumer and the _ i I i ti i i t ho I and the last PS- 

value less than a predetermined value, respectively. 

The EPO switch is slili turned on when the signal PSI drops below the predetenrtned threshold, the 
integration period PSI is greak i 3l i In he tin d.lh -erato wants to eliminate an 
addlt o I ji i i r fur- l i 1 i II I 

Example; Threshold for total current: 42 A; lower threshold for PSI signal:-2000W and threshold for 
inieoraton time: 10 s; third threshold lor mean PSIM: -SCO '.".': fourth threshold lorPSfM: -150 VS. tie 
threshold for final PS-value: 200W. 

[0059J In the event that the emergency shu'd i i f o^nu applies 

As long as the emergency shutd ti the u r oMhe power control unit 14, 14a-signal sent PS 

0 (IDL£).This measure ensures that consumers are not already turned in their power stage or higher, 
although the emergency shutd it r c II i. PS signal passed on and as 

r r iil i I" I mmal r r 

PS signals to form the signal PSI. regardles- li > ihepowe I un:! 14, 14a A 

message counter ZPS is used 1 1 n i iheieimt u d values 

PS) exceeds a threshold sigpil n rt ot the int ct at ieast a predetermined time 

period, for example, 1 0 seconds passed, then the average PSiM formed (PSIM = PSI /SPA). Using 
PSIM is decided whether the Verbrauchemolabschaltung Is disabled. 

The boundary condition for the start of the surrmalion wt she i'S: and the decision to deactivate the 
emergency stop condition is as follows: 

The summation of PSi is started when the or n r n is act and the idle speed increase is 
is activated d the PS; signal t p e J increase, the calculation is 

it rpled ir ii 1 and the e n -rg >ncy shuldown is active. 
The EPO switch is disabled whei ti irslre lie pper threshold value and the 

PSI irUecaslion period was longer than a p-cdeierrninsd Ihreshoid and rivaohes a fifth piedelormined 
threshold PSIM value. 

Exaeipis. usper Hires! told for PSI siqsal. 2C00W; Ihreshoid for irrletsratiun liiee. '0 s; tilth threshold ■>' 
r -,- 'SIS: rilOK 

[OOSO] in figure 7 hr r i i i | the above example values.lt Is first of a PS signal - produces 

i'-a!l Iti believed that i e of the oui-.daiy c i inili 1 iad thereto ifier Hie hindshal 

(veilical liriiSi ;•; a siirinrdioi:, see (op elrart for goaei, ding f|:e ssjuai begins tcs PsI The number -of cases 
longed in the summation i'S signal values wii he counted as £f :> 3 value. After missing the rancsrake on 
the fourth-hp nun tfsro signal lo a ;a.iiaiaalioa is eairod by at leasl 5 seeuads ■.vifhoj; a 
11 j t i i / 1 so i- the PSI cltj i ti 

values result in a reduction of the seme In this example, alter eight horsepower than zero signals the 
beginning of the summation re he I - ITr-cavcra herefore 2000 W (the 

lower tl rvideo by 8 (lire r r ol 'jumps in the P nal this point), ie ■ 250 \ h in 

this ease leads to the- aelivpilion of an ensrrjesriy shutdown. Tins summation of the PSI sis-iai starts after 
activating the emergency shutdown at zero.As already mentioned, is sveilabe vsitn activated emergency 
shutdown in the present embodiment, no handshaking, so lhat a so-called internal PS signal is summed 
to generate the PSI slgnal.Present case, the uppc it h i the PSI signal liter ni a jumps of the PSI 
signal is achieved, resulting in an average re'er ' J i VV (upeer tl J-J by 3 yields 

(number of hops to reach the upper threshold) then 220 W, which leads to a deactivation of the . 
emergency shutdown. 

[0061] A (wo-sfage idle speed ii i i ti erbr c rrol if rhaitung is enabled and 
Batteriezyklisierung exceeds a threshold An idle speed increase on a first stage occurs when the average 
value of the integral of the negati ve battery currents of the last two minutes less than a first threshold, for 

[0063] A reset of the idle speed increase is alsi jraduall> in lbs everse order. 

[0064] The activation of the idle spaed increase it,- j I Iron a starling voltage, which means 

the voltage-dependent, which would have a s'artr, , r, -a ■ , i ibiewh n 'he startup of the combustion 
engine would have to be performed. 

[0065) A Verbrauchernotabschaliungcan be marji eparatel e\ i t the measured voltage falls below a 

defined time interval Over a pr Jr i I r red battery voltage with a suitable 

preferably less than 10 Hz filter cutoff frequency. 

[0066] The following Table 5 shows Ihe required time for the undervoftage tripping of the undervoltage 

id « Table 5 Columns » 3 
Head CoM: 

Head Col 2: Baitely voltage 
Head Col 3: Time duration of the undervoltage 
Undervoltage s 10 V > 10 V, s 1 1 .6 V 
Period undervoltage a 0.3 sees 1 sec 
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